Background: Antifungal drug susceptibility testing (ADST) is still not done routinely for detection of drug resistance pattern of Aspergillus species. Physicians prescribe treatment to patients empirically which has led to the emergence of drug resistance in Aspergillus species.
INTRODUCTION
Fungal infection is a growing problem in the deve loped world. Fungi readily infect immunocompro mised patients, and systemic infections typically cause high morbidity. 1 The gold standard antifungal drug is amphotericin B, while fluconazole and itraconazole are also used. Voricon azole may be useful against yeasts and filamentous fungi. 6 The CLSI has developed broth microdilution method for of antifungal drug sensitivity pattern of molds. Also, an agar diffusion method has been developed for yeasts by disk diffusion (CLSI M44A). Still, no guidelines are avail able for antifungal drug susceptibility (ADS) of the mold by the disk diffusion method. 7 The aim of the present study aims to standardize a cheap and easy to perform a method to test the ADS of Aspergillus species. 
MATERIALS AND METHODS

MGMJMS
Disk Diffusion Method
Preparation of Inoculum
Test inoculum was prepared by adding mold (hyphae and spores) overnight old culture which was grown on Sabouraud's dextrose agar after incubation at 37°C. Fungal growth was mixed with sterile saline in a test tube. Tubes were vortex on a vortex mixture and turbidity was adjusted equal to the 0.5 McFarland standard.
Test Procedure
Muller Hinton agar containing 2% glucose and 0.5 mg/mL methylene blue dye was prepared in Petri dish for anti fungal drug susceptibility test.
A sterile cotton swab was moistened with prepared inoculums and dipped swab rotated on upper inside wall of the inoculums tube to avoid excess quantity of the inoculums. Inoculated onto Muller Hinton agar pre pared plate by lawn culture method with the moistened swab three times. Inoculated plate cover with a lid and allowed to dry for 5-10 minutes.
Antifungal Disks were applied with the help of sterile pointed forceps under strict aseptic condition.
Plates were incubated at 37°C in bacteriological incubator and 25°C in biological oxygen demand (BOD) incubator for 24 hours. After the incubation period of 24 hours, each plate was examined.
E-test Method
Preparation of Inoculum
Test inoculum was prepared by adding mold (hyphae and spores) overnight old culture which was grown on Sabouraud dextrose agar after incubation at 37°C. Fungal growth was mixed with sterile saline in a test tube.
Tubes were vortex on a vortex mixture, and turbidity was adjusted equal to the 0.5 McFarland standard.
Test Procedure
Muller Hinton agar containing 2% glucose and 0.5 mg/ mL Methylene blue dye was prepared in Petri dish for Etest.
A sterile cotton swab was moistened with the and dipped swab rotated on upper inside wall of the tube to avoid excess quantity of the inoculums. Inoculated onto Muller Hinton agar prepared plate by lawn culture method with the moistened swab three times. Inoculated plate cover with a lid and allowed to dry for 5-10 minutes.
Kept Ezy MIC™ strip at room temperature for 15-20 minutes before applying.
Ezy MIC TM strip was placed over the inoculated plate and within 1 minute Ezy MIC TM strip was absorbed and adhere with the inoculated plate surface. Plates were incubated at 37°C in bacteriological incubator and 25°C in BOD incubator for 24 hours. After the incubation period of 24 hours, each plate was examined.
Minimum Inhibitory Concentrations Reading
Plates were readonly when sufficient growth was seen. Minimum inhibitory concentrations (MIC) was read where the zone of inhibition may interfere with the MIC scale on the strip.
After an overnight incubation period each plate was examined.
RESULTS
Aspergillus isolates from patient samples showed follow ing drug susceptibilities: Fluconazole showed resistance for all Aspergillus species, miconazole, nystatin, and clotrimazole showed 100% sensitivity for all Aspergillus species, itraconazole showed 66.67-3.33% sensitivity, amphotericinB showed 66.67-33.33% sensitivity, and ketoconazole showed 100-44.44% sensitivity (Table 1) . Aspergillus isolates from environment showed follow ing drug susceptibilities: Fluconazole showed resistance for all Aspergillus species, miconazole, nystatin, and clotrimazole showed 100% sensitivity to for Aspergillus species, itraconazole showed 100-40% sensitivity, ampho tericinB showed 100-40% sensitivity, and ketoconazole showed 55.56-33.33% sensitivity (Table 1) .
Antifungal (Table 2) .
Disk diffusion test for antifungal drugs showed that sensitivity in patient samples was less than from environ ment. It means that aspergilli have developed resistance upon entry in patient's tissues.
DISCUSSION
In vitro drug sensitivity was performed as per standard procedures mentioned in materials and methods. Drug sensitivity of aspergilli isolated from patient samples and the environment was studied and compared. Aspergillus isolates from patient samples showed the following find ings: Fluconazole showed resistance for all Aspergillus species, miconazole, nystatin, and clotrimazole showed 100% sensitivity for all Aspergillus species, itraconazole showed 66.67-33.33% sensitivity, amphotericinB showed 66.67-33.33% sensitivity, and ketoconazole showed 100-44.44% sensitivity. Aspergillus isolates from the envi ronment showed the following findings: Fluconazole showed resistance for all Aspergillus species, miconazole, nystatin, and clotrimazole showed 100% sensitivity to for Aspergillus species, Itraconazole showed 100-40% sensitivity, amphotericinB showed 100-40% sensitivity, and Ketoconazole showed 55.56-33.33% sensitivity ( Tables 1 and 2 A. terrus (n = 2) A. flavus (n = 5)
(100%)
A. brasiliensis (n = 3)
A. terrus (n = 2) resistance to fluconazole. Aspergilli from both groups show sensitivity to miconazole, nystatin, and clotrima zole. However, patient samples show less sensitivity to itraconazole, amphotericinB, ketoconazole than the environment, suggesting the development of resistance because of certain conditions in patients. In Etest, however, the sensitivity of Aspergillus isolates from patient and environment is similar in Etest measur ing MIC. However, it is different in disk diffusion test. Etest measures the minimum inhibitory concentrations values of the organism, while the disk diffusion method measures the sensitivity to fixed, clinically required optimal concentration of the drug.
It is possible that the disk diffusion test is showing resistance at a particular concentration (e.g., 1 μg/mL) but Etest may show sensitivity at 1.5 μg/mL or 2 μg/mL. In this situation, if the patient needs a particular drug, it can be given in higher concentration but considering the side effects.
Antifungal drug sensitivity was performed for amphotericinB, fluconazole, itraconazole, ketoconazole, miconazole, nystatin, clotrimazole by disk diffusion method and against amphotericinB, fluconazole, itra conazole, ketoconazole, and voriconazole. Fluconazole showed resistance to all Aspergillus species from patient and environment.
Disk diffusion test for antifungal drugs showed that sensitivity in patient samples was less than from environ ment. It means that aspergilli have developed resistance upon entry in patient's tissues. This resistance can be developed by organisms to counteract the antimicrobial agents used by patients.
Costeffectiveness of any test is important to make it available to a greater number of suspect cases. At the same time, it is necessary to maintain quality control in relation to control strains, i.e., American type culture col lection (ATCC) strains.
CONCLUSION
Comparison of sensitivity of Aspergillus species to anti fungal drugs showed less sensitivity in patient isolates as compared to those isolated from the environment. It means that aspergilli in the environment have good sensitivity, but upon entry in patients, the aspergilli acquire greater resistance possibly because of struggle to survive in conditions which are directed to the elimination of asper gilli from patient tissues. The differences in sensitivity are observed in disk diffusion test where optimal drug concentration is used. However, there is no difference in sensitivity by Etest method which measures MIC. Minimum inhibitory concentration is a predetermined level in aspergilli which possibly cannot be modified in adverse conditions. Disk diffusion test is clearly cheaper than Etest. Disk diffusion test can be routinely performed while Etest can be performed whenever needed.
